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LISTING OF THE CLAIMS 

1. (Currently amended) A microfluidic device for prooossing a ooll oontaining 
miorodroplct , comprising: 

o channel; 

a lysing zone oonncctod to tho ohonnol, module configured to receive a cell- 
containing micrcdroplet: 

an actuator conneoted to th e ohonn e l only located upstream of the lysing ^etke module 
and configured to create a difference between an upstream pressure and a downstream 
pressure acting on the cell-containing microdroplet to move the micrcdroplet &t4ea9l 
partially into towards the lysing zone, module: 

a vent oonn e otod - to tho chann e l vented positioning element located upstream of the 
lysing zone module and downstream of the actuator^ wherein the vented positioning 
element is configured to reduce tho prossuro differcnoo to stop the cell-containing 
microdroplet in a lysing position with respect to the lysing zon e , module: and 
a lysing mechanism within the Ivsing module, configured to release intracellular 
material fi-om cells within the cell-containing microdroplet s topped within in the 
Ivsing position with respect to the lysing sene module . 

2. (Original) The microfluidic device of claim 1 , wherein the cell-containing 
microdroplet comprises cells entrained in a liquid. 

3. (Currently amended) The microfluidic device of claim [[2,]] 1» wherein actuation of 
the lysing mechanism is confi^red to subject oubjooto oollo the cell-containing microdroplet 
in the lysing sene module to an electric field sufficient to release the intracellular material 
from thec^Ms. 

4. (Currently amended) The microfluidic device of claim [[2,]] L wherein actuation of 
the lysing mechanism oubjoota substantially all of tho oollo in tho lyoing zono to tho olootrio 
field is configured to prepare a Ivsed mimdroplet comprising the roloaaod intracellular 
material. 



S. (Cancelled) 
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(Cancelled) 



(Cancelled) 



8. (Cancelled) 



^ (Previously presented) The microfluidic device of claim^^ wherein the reduced 
wetting material is hydrophobic. 



10. (Cancelled) 

11. (Cancelled) 

y£ (Currently amended) The microfluidic device of claim 1 , wherein the [[vent]] vented 
positioning element is configured to position a downstreom portion of the cell-containing 
microdroplet downstream of the vented positioning element in the lysing position. 

^ yi, (Currently amended) The miarofluidic device of claim j^, wherein the vented 

positioning element comprises oompriaing a reduced wetting material configured to prevent 
the microdroplet fi'om eontaotinp flowing into the vent. ^ 

(Currently amended) The microfluidic device of claim J^. wherein the vented 
positioninp element further oompriaing comprises a valve configured to selectively obstruct 
or allow passage of gas between the reduced wetting material and the vent. 



IS. (Cancelled) 



(CuiTentiy amended) A microfluidic device for proooaoing a ooU oontaining fluid , 
comprising: 

Q channel; 

a lysing Eon e connootod to the ohonnel module configured to receive a micipdroplet 
of cell-containing sample: 
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a lysing mechanism within the Ivsinp module, configured to release intracellular 
contents firom cells in the microdroplet of cell-containing sample within the lysing 
gene module : 

a first gas actuator oonnootod to the ohannol only situated upstream of the lysing zeee 
module and configured to move on amount of a the microdroplet of cell-containing 
flwd sample downstream al4east portiollv into to overlap the lysine gene module: 
a positioning element located downstream of the lysing eoae module and configured 
to inhibit downstream movement of the cell containing Awd sample, thereby 
positioning at least some of the cell containing fluid sample in a lysing position with 
respect to the lysing gene module : and * 

a second gas actuator disposed upstream finbm the positioning olomont Ivsing module 
but downstream from the first actuator, to provide a gas pressure sufficient [[to]] to: 
(a) prepare a Ivsed microdroplet comprising intracellular contents released from cells 
of tiie cell*containing fluid sample within the lysing sefie module, the microdroplet 
having a length subatontially equal to a distance between the second gas actuator and 
the positioning element and (b) move the Ivsed microdroplet downstream of the lysing 
zme module and past the positioning element. 



17. (Cancelled) ^ 

[(o (Currently amended) The microfluidic device of claim [[17J] ^ wherein aotuation 

efthe lysing mechanism subjeots is configured to subject at least some cells in the lysing 
zone module to an electric field sufficient to release the intracellular contents of the cells. 

I ' )i9. (Currently amended) The microfluidic device of claim J^, wherein the Ivsed 
microdroplet is etoentially free of cells that have not been subjected to the electric field. 



20. (Cancelled) 



(C^entl^ amended) The miarofluidic device of claim wherein the distance 
between the"^^ actuator and the positioning element is configured such that the Ivsed 
microdroplet comprises less than about 90 percoit of the ameml microdroplet of Ihe cell- 
containing fluid samgle. 
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(Currently amended) The microfluidic device of claim [[17 J] ^ wherein the device 
comprises a substrate, and wherein the lysing sene module, and first gas actuato r second gas 
actuator, and positioning element are integral with the substrate. 

>' 

(Cuiioitly amended) The microfluidic device of claim 22, wherein die first gas 
actuator comprises a heat source configaired to heat an amount of gas therd)y increasing a 
pressure of the gas. 

24. (Cancelled) 

(Currently amended) The microfluidic device of claim [[17,]] wherein the 
positioning element increases a sur&ce tension of a downstream portion of the cell- 
containing Huid sample [[to]] and is thereby configured to inhibit downstream movement of 
the cell-containing fluid sample . 

%^ yi. (Currently amended) The microfluidic device of claim [[17,]] ^ wherein the device 
comprises a vent configured to substantially equalize a gas pressure upstream of the cell- 
containing fluid sample with a gas pressure downstream of the cell-containing fluid sample 
when the cell-containing fluid sample is in the lysing position [[to]] and thereby to inhibit 
downstream movement of the cell-containing fluid sample downstream fi^om the lysing 
position. 

(Currently amended) A miorofluidio method for prooesaing lysing a cell-containing 
liquid microdroplet in a microfluidic device, comprising: 

propelling [[a]] fiig microdroplet toward a lysing medianism of the microfluidic 
device by increasing a gas pressure upstream of the miorodroplet, microdroplet: 
venting gas from upstream of ttie microdroplet to reduce the upotr e om ggs pressure 
upstream and \SL stop the cell-containing microdroplet in a lysing position with respect 
to [[a]] the lysing mechanism of a miorofluidio dovioo ; and 

actuating [[a]] die lysing mechanism to release intracellular material from cells of the 
stepped cell-containing microdroplet in the Ivsing position . 
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(Currendy amended) The miorofluidio method of claim 27, further comprising 
increasing a sur&ce tension of a downstream surface of the microdroplet. 

(Currently amended) The miorofluidio method of claim 28, wherein the increasing 
comprises contacting the downstream surface of the microdroplet with a hydrophobic 
material. 

(Currently amended) The miorofluidio method of claim 28, wherein the increasing 
comprises increasing a radius of curvature of the microdroplet. 

31. (Cancelled) 

(Currently amended) The miorofluidio method of claim 27, wherein the actuating 
sl6p comprises subjecting e^ls-ef the cell-containinp microdroplet to an electric field 
sufBcient to release intracellular contents from the cells. 

(Currently amended) A miorofluidio method for prooossing lysinp a microdroplet of 
cell-containing liquid, comprising: 

introducing the microdroplet of cell-containing liquid to a lysing Mne module of a 
microfluidic device; 

inhibiting liquid of the microdroplet of cell*containing liquid from extting moving 
downstream from the Ivsine geaer module: Aea 

actuating [[the]] a lysing mechanism to release intracellular contents from cells of the 
cell-containing liquid within the lysing zone module: and 

Am providing a gas pressure sufficient to separate a first portion of the microdroplet 
of cell-containing liquid located within the lysing sene module from a second portion 
of the microdroplet of cell-containing liquid located upstream of the lysing module 
Miie4e ffepese thereby preparing a Ivsed microdroplet comprising intracellular 
contents released from cells of the cell-containing liquid within the lysing sene 
module. 



34. (Cancelled) 
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(Cuirently amended) The microfluidio method of claim 3S. wherein actuating the 
lysing mechanism subjects at least some cells within the lysing eene module to an electric 
field sufficient to release the intracellular contents of the cells. 

^ ^ ^* (Currently ammded) The microfluidio device method of claim yi^ wherein the 
microdroplet is essentially free of cells that have not been subjected to the electric field. 

0^7 37. (Currently amended) The microfluidio dovioo method of claim 30, wherein the step 
efproviding the gas pressure moves the Ivsed microdroplet to a location downstream of the 
lysmg 20Ae module . 

38. (Cancelled) 

^ (Currently amended) [[A]] Tlie microfluidic device of claim 1. for proooa s ing a oell - 

oontoining oomplo motoriol, tho dovioo fiirther comprising: 
' a flomplo poaaago; 
a lyaing zone in oommunioation with tho sample poasago; 
o first gas ootuotor to move on amount of ooU oontoining aomplo liquid along tho 
s ample passage toward tho lyoing gone; 

a oooond goa aotuator to movo only a portion of tho omount of tho oell - oontoining 
sample liquid downatroam of tho lyoing aon e upon lyoio of oolla of tho ooU - oontaining 
sample liquid; and 

a plurality of valves, at least one of the valves located upstream of the lysing eene 
module and at least one of the valves located downstream of the lysing eem module. 
wherein, wherein the valves, when in a closed state, inhibit the passage of material 
between the lysing zme module and other portions of the microfluidic device. 



(Currently amended) A method for Ivsine cells, the method comprising: 
moving a microdroplet of cell-containinp liquid within a microfluidic device in 
response to a change in a pressure of a gas, the microfluidic device comprising a 
lysing zeee module, a first passage actuator upstream of the lysing zene module, and 
a second actuator located between the first actuator and pa ssage downatroam of the 
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lysing sene module, the microdroplet of cell'Containing liquid being moved olong the 
first possago ond into (he lysing sane module: 

inhibiting Mquid the microdroplet of cell-containing liquid from moving 
downstream of the lysing eene module along the oooond possago ; and 
oftor inhibiting downotroam movement of th<» - liquid, lysing cells of the microdroplet 
of cell-containing liquid within the lysing zme module . 

, ,M 

4n, (Currently amended) The method of claim [[40,]]^ wherein the inhibiting 
comprises equalizing a pressure acting on the cell-containing liquid to prevent the cell- 
containing liquid from moving downstream of the lysing chamber, at least some of the cell- 
containing liquid stopping within the lysing sene module . 

^ (Currently amended) The method of claim [[40,]] ^ wherein the inhibiting 

comprises contacting a downstream boundary of the cell-containing liquid with a reduced 
wetting material disposed within the second passage. 

(Currently amended) The method of claim [[40,]] ^ further comprising, after lysing 
cells of the cell-containing liquid, actuating a gas actuator to separate a first portion of the 
cell-containing fluid from a second portion of the cell containing fluid. 

I 30 

(Currently amended) Themethodof claim wherein the actuating the gas actuator 
additionallv moves the first portion of the cell-containing fluid along the downstream 
passage. 

^ (New) The device of claim 1 , wherein the lysing mechanism comprises electrodes 

which are electrically connected to a pulse circuit. 

jd (New) The device of claim ^ wherein the pulse circuit has a configuration shown in 

FIG. 14. 



j/j. (New) The device of claim 1, wherein the actuator is a thermally actuated gas 
actuator. 
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^3 4/. (New) The device of claim wherein the heat source is a resistive heater. 

^ ^ f^- (New) The device of claim wherein the valve is thermally actuated. 

1^ (New) The device of claim ^» wherein the valve comprises a thennally responsive 
substance. 

1^^' (New) The device of claim wherein the valve is reversible between an open and a 
closed state. 



